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ABSTRACT

The genus Bullata Jonsseanme, 1575 is revised based on con-
chological characters. All known living species are endemne to
Brazil. Tivo new species are herein deseribed. B guerrinii and
B analuciae. Bullata guerrinii is most similar to B largillicri
(Kiener, 1541) as both have an enlarged second colmellar pli-
cation which overrides and fuses with the first. but differs in
having a darker coloration, wider aperture. and spire only
x]whtlx apparent. Bullata analuciae has similur color pattern to
B largillieri. but differs in having clearly separate first and
ﬁeumd columellar plications, a Uenemll\ larger, thinner shell,
a broad aperture and non-denticulated Ilp The other 4 known
species are described and discussed and a kev for wdentification
is presented. A cladistic analvsis of Bullata was made using 22
conchological characters (33 states). The sigle most parsimo-
nious tree obtained (length 37, CI = 51, Rl = 69) is as follows:
(B bullata (B. analuciac ((B largillieri. B. gnuerrinii) (B lila-
cina, B matthewsi)))). The monophyly of the genus is sup-
ported by S s\mapomorphies.

Additional key words: Volutoidea, Neogastropoda. new spe-
cies, Brazil, phvlogeny

INTRODUCTION

The genus Bullata Jousseaume, 1875 includes species
that 11\ e in tropical waters from the intertidal down to
70 m. Recent species of the genus. as it is currently
defined (Coovert and Coovert, 1995). are endemic to the
continental shelf off Brazil. Yet, its f{ossil record can be
traced to the Miocene of Trinidad (Mann, 1925) and
the Mio—Pliocene of the southeastern United States
(Redfield. 1870: Olsson, 1916).

As with most Marginellidae, throughout its taxonomic
history, species ol Bu[[af(l were earlier referred to the
genus Marginella Lamarck, 1799. The genus was first
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dilferentiated as a aroup 11\ Swainson + 1933) who erect-
ed the genus Volutella. a name preoccupied. however.
by Volutella Perrv, 1910 ¢ = Vasum Roding. 17950 This
designation was, nonetheless, widelv used. In 1875, Jous-
seaume established Bullata as a replacement name for
Volutella It put too much emphasis on the involute
spire as a diagnostic character for included species.
Thus. in Jousseaume’s monograph, the genus was used
to encompass species that later were assigned to other
genera and lTamilies, such as Closia Gray. 1557, Prunum
Herrmannsen, 1551, Cryptospira Hinds, 1544, Granu-
lina Jousseaume, 18SS: Gibberula Swainson, 1540; Per-
sicula Schumacher. 1517 1the last 3 genera belong in the
C\stisci(l.\e‘ Coovert and Coovert (19931, in their recent
taxonomic revision of the Marginellidae and Cystiscidae.
provided a more refined (lmﬂ’nosls of the genus.

Similarly to what probably ocenrs with other margi-
nellids. the two new species described herein have ik
ed Brazilian malacologists for a long time due to their
limited ranges and subth different conchological char-
acters. Both species could casily be mistaken for Bullata
largillieri (Kiener. 15410 due to somewhat similar color
patterns.

This work is part of an ongoing revision of the Bra-
zilian Marginellidae by the senior author. Institutional
abbreviations used are: ANSP: Academy of Natural Sci-
ences of Philadelphia. Philudelphia: BNINTI: The Nat-
ural  History, London; BMSM- The Buile_\'«f\lutt]w\\'s
Shell Museum, Sanibel. Florida: GAC: collection of Gary
A. Coovert; [IBUFR]: Tustituto de Biologia /Universidade
Federal do Rio de Janeiro. Rio de Janciro: MNHN. Mu-
séum National d'istoire Naturelle, Paris: MNR]J: Mn-
sen Nacional/Universidade Federal do Rio de Janeiro:
MORG: Musen Oceanogrifico “Prof. Eliézer de Carval-
ho Rios”. Rio Grande: MZUSP: Muscu de Zoologia
Universidade de Siao Paulo, Sio Panlo: PMC: collection
of Paulo Ndrcio S. Costa, Rio de Janeiro; USNM: Na-
tional Museum of Natural History. Smithisonian Institn
tion, Washington.
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SYSTEMATICS

Family Marginellidae Fleming, 1528
Sul)ﬁnm]\ \larvmellmde Fleming, 1528
Tribe Prunini Coovert and Coovert, 1995
Genus Bullata Jousseaume, 1575

Bullata Jousseanme. 1575: 167, 230, nomen novum for Volu-
tella Swainson. 1533 (non Volutella Perry, 1810)

Marginella (Volutella) Swainson, 1833: (2)1, Marginella pl. 1
[t\pe species: Marginella bullata Lamarck, 1322 = Voluta
bullata Born, 177S; original designation] (non Volutella
Perry, 1510)

Gibberulina Monterosato, 1554:139 (see Coovert. 1957: 27, for
further details).

Tyvpe speeies:  Voluta bullata Born, 177S; by tautono-

my.

Diagnosis:  Shell moderately large to verv large for
family, colored with bands or other patterns, narrowly to
broadl\' obovate; spire immersed or nearly so; lip thick-
ened, denticulation usually present, absent in some; pos-
terior end of lip arched above apex; external varix pre-
sent; varix groove adjacent to body whorl, distinetly col-
ored; mphona] notch absent; p'metdl callus present to
nearly obsolete in type species: columella with 4 strong
phmtlons occupying less than half the aperture but not
crowded in anterior direction.

Description:  Shell 14-9S mm in length, narrowly to
broadly obovate (length: width ratio 15'3 1.83); surface
gloss;, unscu]ptured. with 4-5 whorls. Color pattern
composed of indistinet darker spiral bands, with or with-
out rows of irregular white spots. Spire immersed to verv
low and dpparent often covered by callus. Protoconch
apparent to completely concealed. Outer lip moderately
to heavily thickened. intemally denticulated or smooth,
with a distinet, colored external varis. particularly strong-
v colored in varix groove adjacent to the body whorl.
Lip with or without a distinct, Hattened, bev eled area in
anterior direction. Aperture narrow to moderately
broad. wider in anterior direction, some species with an
obscure to distinet trough or siphonal “gutter” (best seen
in apical view). Pariet al (.d”ll\ nearly ()l)solete to strongly
developed: posterior callus nearly obsolete to strongly
developed; left antero-ventral callus extending [rom the
anterior end of varix to level of third plication, often
resembling a fasciole. Colimella straight to concave,
with 4 strong plications; plications subequal, or the first
and/or sccond strongly developed, sometimes fused;
third and fourth plications confined to aperture or slight-
W emerging. distal ends truncate or gradually diminish-
ing. Spa(-o hetween p]i('uti(ms mereases in posterior di-
rection. fourth plication often remote. Plication angle in-
creasing in posterior direction relative to longitudinal
Axis.

Remarks:  Several anthors (see species svnonvmy lists,
g.r) have varionsly combined Bullata and Closia Grav,
1857, apparently hased on the superficial resemblance
ot shell shape. ('.spun”_\ that of B. lilacina 1Sowerhy,

1546). Closia differs in a number of conchological char-
acters, chiefly the very thin. very sharpl\ formed plica-
tions that are strongly crowded in anterior direction.
Bullata, on the other hand, has much thicker, rounded
plications that are not nearly as crowded in anterior di-
rection. The labial denticulation of Closia is sharply; reg-
ularly formed and widely spaced (i.e., separated by a
distance greater than the thickness of a denticle). The
labial denticulation in Bullata is irregularly formed and
crowded or nearlv absent. The columella in Closia is
concave, resulting in a sinuous outline, while in Bullata
the columella is more straight. Closia has a much more
completelv immersed splre and a tendency toward a
much lighter shell. Closia is probably closely allied to
Ovaginella (Coovert and Coovert, 1995: 87) and thus in
the Austrogmelllm. Bullata has an oesophageal caecum
just posterior to the nerve ring. type 6 radula (Coovert
and Coovert, 1995: 56-57), and lacks the Valve of Lei-
blen, character states that allocate the genus placing it
in the tribe Prunini. Also, these genera are restricted in
their biogeography to specific oceanograplnc basins: Bul-
lata to Southern West Atlantic and Closia to the Indian
Ocean (Coovert and Coovert, 1995: 87). Thus, we con-
sider Closia to be a separate and unrelated genus, whicl
includes C. sarda (Kiener. 1834) as the type species, as
well as C. majuscula (Martens, 1850) and C. princeps
(Sowerby, 1901).

Cryptuspna angustata (Sowerby, 1846) was included
in Bullata by ]ousseaume (1875: 251). due to the im-
mersed spire. But most species of Cryptospira can be
difterentiated by their much stronger fasciole-like callus.
much stronger and more numerous columellar plications
that occupy more than half the aperture. and extensive

callusing posterior to varix. Thus we consider Crypto-
spira to be a separate genus with a separate origin hut
within the Prunini, \\1th distribution restricted to the
Indo-Pacific Region (Coovert and Coovert, 1995: 93).

Although described as Bullata lipci Clover, 1990, we
agree with Llpe and Sunderland (1991:15). and consider
this a species of Prunum, probablv a close relative of
Pruman rostratum (Redfield, 1870). The narrow shape
of the shells, the ventral area of the body whorl just
posterior to the plications, which is built up by callus
and forms a groove just posterior to the first phmtmn
and the very reduced. remote fourth phcatl(m, are verv
similar in these two species. Also both species are from
the Yucatan region of Mexico. The involute shell of
Prunum lipci (Clover. 1990) with the posterior end of
the lip arcling above the spire. represents a combination
of shell traits that appears in other marginellid genera
and, although present in Bullata, is not a diagnostic char-
acter this genus.

Bullata «ru('rn'nii new species
(me(‘\ [,7, 10

Diagnosis:  Color pattern of irregular. sqprarish cream
spots: spire slightly bt distinetly apparent, extremely
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Figures 1-6. Bullata species in ventral and dorsal views. 1. Holotype ot Bullata guerrini new species MNR] 7815, length 2
mm, width 16.5 mm. 2. llolotvpe of Bullata analuciac new species, NMINR] 7156 length 27.0 mim. width 151 mm. 3. !
bullata (Bom, 1778), IBUFR] $471, length $2.1 mm, width 45.2 mm. 4. Bullata largillieri (Kiener. 15411 PN 0
mm, width 13.4 mm. 5. Bullata lilacina (Sowerby, 1546). PMC 476, length 245 mm. width 14.9 mm. 6. Bulla

Mol and Tursch, 1967), PMC 937, length 39.0 mumn, width 22.9 mm
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7, 10. Holotype of Bullata guerrinii
’MC 939.

Figures 7-12.  Bullata species: spire, posterior labial insertion, and colnmellar strnctures.
new species. 8, 11 Holotype of B. analuciac new species. 9, 120 B. largillieri (Kiener, 1541),

low, dome-like, pdm allv: covered by posterior labial in-
sertion and posterior pm(‘t Al callus: aperture hrown in-
ternallv, becoming paler toward the lip: first and second
plications distallv fused. forming 1 strong plication ridge.

Description:  Shell of medium size (25-29 mm in
length). moderately heavv, obovate (length: width ratio

1.61-1.67. 1.639. s = 0.0199. 1 6). with approx
imately 4.5 whorls. Color pattern of irregnlar squarish
crean ot rranged in irregular axial rows, on pur-
plish-brown kground, crossed by 4 indistinct darker
spira rosutnre. 2 narrower ones at mid-
secti rl. 1 near anterior end). Spire ex-
trem I} | 1 il h"ht]\ but distine ll\ apparent,
partially ! ' rior labial insertion and pos-
terior paric Ih Protoconch visible or lmltm]]} S0,

dark-brown. Outer lip th ned internally, with distinet.
heavy external varix, thinnin bruptly in posterior di-
rection, with indistinet. {lattened, beveled area thinning
evenly in anterior direction, labial denticulation very
fine. obsolete to indistinet, varix aroove excavated, Outer

lip brownish-white. darkening toward varix groove. Ap-
erture narrow, slighthv wider than lip thickness when
measured ve mmll\ wider in anterior direction and
somewhat ansled at posterior end. Aperture hrown in-
ternally. hecoming paler toward lip. Parietal wall convex
with continuous ventral callus, thic kening toward aper-
ture, thinning abruptly along collabral e jnst outside
aperture. Ve mml callus extending in anterior direction,
thinning but smoothly joining left antero-ventral callus.
Posterior callus [()nmmr rounded mound separated from
posterior lip insertion l)_\ notch. Left antero-ventral cal-
lus extending from anterior end of varix to level of fourth
])]i(';lti(m. with distinet furrow between second and third
plications, and continning as sharp. distinet. straight con-
tinuation of varix. Ventral callus whitish brown. Coln-
mella slightly concave, plications somewhat strong, First
plication much weaker than second, both distally fused.
forming 1 verv strong plication ridge. separated {rom the
paric t.ll callus by (hstnut groove. Tlmd plication stron-
ger than fonrth, weaker than plication ridge. extending
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XN Bullata bullata
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Figure 13.
lata.

Geographic ranges of the living species o Bul-

slightly outside aperture; fourth plication confined to ap-
erture. Space hetween plications increasing in posterior
direction, with fourth plication somewhat remote (ie.,
distance between third and fourth plications distinctly
greater than distance between second and third). Third
and fourth plications gradually narrowing distalhy:

Type matervial:  Holotype, MNR] 7SIS (length 270
mm, width 165 mm): Paratvpes: BNIUNTH 1996417
(length 23.3 mm, width 142 mm): IBUFR] 10000
(length 25.7 mm, width 154 mm): MNTIN (length 29.5
mm, width 18.3 mm); MZUSP 28549 (length 26.1 mm.
width 15.7 mm); USNN 890596 (length 24.4 mim. width
15.1 mm), all from 40 km NE off Alcobaga, Bahia State,
Brazil, 10-35 m.

Type locality:  Pedra da Lixa (17°41.57 S 0357597 W)
Parcel das Paredes, 27 km E off (AlI‘&l\'t‘]ilS, Bahia .\tut(:
Brazil, 5-15 m.

Geographic range: Konown from tipe locality, and,
according to local fishermen. from reefs aronnd Abrol-
hos Archipelago (figure 13).

Remarks:  Bullata guerrinii is most similar to Bullata
largillieri (Kiener, 1841) in their color patterns and fused
first and second plications (figures 100 12). But these
species differ in their shell shape. general color. spire

ficures 7. 91 ventral callusing, aperture width, shape of
external lip. and shape of the third and tourth plications
figures 10, 12).

Bullata guerrinii is easilv distinguishable from B bul-
lata, B lilacina (Sowerby. 19460 and B matthewsi (van
Mol and Tursel 1967), by its \pottv(l color pattern,
while the others have bunded color patterns (figures 1-
6).

For a summary of these differences, reler to dichot-
omous kev included later in this paper.

Etymology:  guerriniic species dedicated to Mr. Ricar-
do Guerrini.

Bullata analuciae new species
(Figures 2. S, 1D

Marginella (Closia) largillieri
(non Kiener, 1541

Marginella largillieri —Abbott and Dance. 1956: 234, unnnm-
bered fig. (non Kiener, 1541

Bullata oft. bullata —1.cal. 1990, 244,

Bullata cl. largillicri —tipe, 1991 2-3. pl. 1, fig. 2.

Bullata sp.1.—Leal and Bouchet, 1991, 23

Closia ot largillicri —Bozzetti, 1996: 34 unmunbered fig.

tlisenberg, 1951 126, fig. S

Diagnosis:  Color pattern of small irregular cream
spots arranged in axial rows. evenly supe nmpmu] on
caramel- I)m\m buckground. crossed by 4 indistinet dark-
er spiral bands: Lll)m] denticulation absent or reduced to
very obscure undulations; aperture wide, broader than
lip ‘thickness when measured ventrallv: first and second
u)lnme]].lr plications completely separate, subequal in
size. Third plication is \ll])t‘(]lldl in size to first 2, Tourth
plication weaker and confined to aperture.

Description:  Shell small to medinm (15-35 mm in
length), obovate (length:width ratio T.49-1.70. x =
1.61S. s = 0.0669, n = 18}, with approsimately 4 whorls.
Surface “]()NS\' without sc Il]])tll]‘(’ color p;ltt(*rn ol small,
irregular cream spots arranged in axial rows. evenly su-
penmposed on caramel l)m\\n hackgronnd, crosse ol n
4 indistinct darker spival bands (1 near suture. 2 narrow-
er ones at mid-section of body whorl and 1 near anterior
end). Spire alnost (ump](t(]\ immersed, flattencd to
slighth depressed. exposed but cov ered by glassy trans-
parent callus, parti: ally covered by posterior ]lp insertion
and posterior pariet: U callus. Protoconch partially visible,
large. dark-brown. Outer lip thickened internallv, with
distinct external varix, thicker me (]hl“\ and lllll]n(l to-
ward extremities. lacking distinet. Hattened, beveled area

in anterior direction: labial denticulation absent or re-
duced ta very obseure nndulations: varix groove distinet-
I excavated. Outer lip white. exte mally darke ning to
Dright hrownish-orange in varis groove adjacent to ])()d\
whorl. Apertire wide, broader than lip thickness when
measured ventrallv, curving in posterior direction,
broadest in anterion (|n((tmn. Aperture internally ne-

dinm-brown with lilac stain at anterior end. Parietal wall
convex with thin ventral callus wash that is thicker at
anterior and posterior ends. Posterior callus in fully adnlt
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shells forms peaked mound separated from posterior lip
insertion by distinct gap. Left antero-ventral callus ex-
tends from anterior end of varix to level of third plica-
tion. producing sharp. distinct, and straight continuation
of varix. Columella slightly concave, plications slender.
First and secoud columellar plications completely sepa-
rate, subequal in size. Third plication is subequal in size
to first and second. fourth plication weaker and confined
to aperture. Space between the plications increases in
posterior direction, with fourth plication remote (i.e. dis-
tance between third and fourth plication distinctly great-
er than distance between second and third). Third and
fourth plications gradually narrowing distally, ending in
sharp points.

Type material: Ho]ot\pe MNR]J 7186 (length 34.7
mm. width 20.4 mm); Paratvpes: ANSP 390361 (length
32.8 mm, width 19.3 mm); ANSP 399366 (length 277
mm, width 18.0 mm): ANSP 399995 (length 345 mm,
width 204 mm); BM(NII) 1996071 (length 34.2 mm,
width 20.9 mm): BMSM, 1006 (length 31.2 mm, width
19.8 mm); 1BUFR] S463Paratvpe 3 (length 37.2 mim,
width 23.3 mm); 1BUFR] §1464 (length 32.0 mm. width
20.1 mm): MNHN. (length 30.7 mm, width 19.0 mm):
MNRJ 7187 (length 281 mm, width 16.8 mm); MORG
33311 (lenﬂth 33.4 mm, width 21.0 mm); MORG 33312
(length 27.0 mm, width 15,1 mm); MZUSP 28243
(length 31.6 mm, width 20.0 mm); USNN 850120
(length 25.2 mm. width 16.9 mnm), all from off Vitoria
(200207 S, 040700 W), Espirito Santo State, Brazil. 60—
70 m, trawled by shrimp fishing boats on muddy sand
hotton; GAC M2S61 (length 33. 6 mm, width 19.9 mm),
off Vitéria. Espirito Santo State. Brazil, 50-70 m. trawled
by shirimp fishing boats on silty sand: ANMNH 213931
\]entfth 29.9 mm. width 1S.0 mm), off Espirito Santo
State. Brazil. 50 m: AMNH 213930 (length 30.5 mm,
width 18.2 mm); GAC M1426 (length 30.3 mm. width
187 mm), both from off northern coast of Rio de Janeiro
State, Brazil, 50 m. muddy bottouw.

Type loeality:  OIf Vitdria (200207 S, 040°00" W), Es-
pirito Sauto State, Brazil, 60-70 m, trawled by shrimp
fishing boats on muddy sand hattom.

Geographic range:  From the northern coast of Rio
de Janeiro State to the central coast of Espirito Santo
State. Brazil (figure 13).

Remarks:  In color pattern B analuciac is most similar
to B largillieri and B. guerrinii, bt thev differ in shell
shape, spire form 'f]glm s 6.7, 8). ventral callusing, ap-
ertire width. shape and tlli(l\n( sssof external ]11), and
columellar structure (figures 10, 11, 12),

Bullata analuciac is most similar, in shell shape and
columellar structure. to B bullata, bat they differ in the
color pattern, spire [orm, ventral callusing, and aperture
shape and width.

Bullata lilacina and B. matthewsi differ in color pat-
tern and geographical range.

Etyvmology:  This species is dedicated to Ana Lncia

Rodrigues Peixoto who first collected most specimens
aboard shrimp fishing boats.

Bullata bullata (Born, 1778)
(Fignre 3)

Voluta bullata Born, 1775: 205-206. Type information could
ot be directly obtained. holotvpe formerl- in the Musei
Caesarei Vindobonensis, Vienna. but deelared missing
(Tomkin, 1917: 225): tvpe locality: Indian Ocean [in error,
endemic to Bahia State, Brazil]: Born, 17S0: 21S: Tomlin,
1917: 255.

Marginella bullata.—d Orbigny, 1S41: 415: Sowerby, 1S46:
401, pl. i, figs. 158, 1539; Petit. 15511 55; Reeve, 1560:
52: Reeve, 1564 pl. 1; Redfield. 1570: 225: Weinkauff.
1S79: 24, pl. 4. figs. 3. + Paetel. 1555: 191; Smith, 1945:
71, fig. 950: Rogers. 1931: 59, pl. 24, fig. 5; Dance. 1976:
193, unnumbcred figure.

Voluta ovum Gmelin, 1791: 3445,

Marginella magna Swainson. 1522: appendix: 12.

Marginella (Volutella) bullata.—Swainson, 1533; Adams and
Adams, 1S533: 192; Trvon, 1552: 35. pl. 10, figs. 3. +: Fi-
scher, 15S3: 602: Tnon 1583: 173, pl. 55, f]d 61.

Marginella bellangeri Kiener. 1834: 27225, pL 9. fw 43; Catlow
.m(] Reeve, 1845 291, Reeve, 1560 52.

Marginella cuvieri Deshaves, 1853: 75 (Explication des Planch-
4s) 1857-58: pl. 123, fig. $: Redfield. 1570: 262,

Bullata bullata. —]()usseaume 1575: 250: Tomlin. 1S17: 244;
Coan, 1965: 189: Rios, 1970: 113, pl. 40: Oliveira et al.,
19720 14 Rios, 1975: 117, pl. 35, fig. 306; Wagner and
Abbott, 197S: 22003; Rios, 1955:121, p]. 42, fig. 537;
Coovert, 1956a: 2: Coovert, 1956b: 3. Coovert and Lee,
1959: 4: Coovert and Coovert. 1990: 2. fig. 1; Rios. 1990:
S, fige: Lipe, 1991: 2, pl. 1 fig. 10: Rios, 1994: 147 pl. 45,
fig. 63%: Bozzetti, 1994 p. 54 Coovert and Coovert, 1995:
92, fig. 66; Rosenberg, 1996, [C’Ol)l](’l‘//tllt() acnatsci.org:
4()/()[’\18] 5753-1516546-/ws asp/text/waspgoph.evt].

Bullata envieri (Deshaves, 1553). —Jousseaume, 1875: 251
Marginclla (Volutella) bellangeri—Kobelt, 1578 720 pl. 27,
fig. 2.

Marginella (Bullata) bullata.—Thicle, 1929: 355,
senberg. 1981: 129, fig. 14,

Closia (Bullata) bullata —Wenz. 1943: 1376, fig. 3592,

Marginella (Closia) bulluta —Norretes, 1949: 104

Marginella bullata —Santos. 1935 113, unnumbered figure.

fig. 429: Ei-

Diagnosis:  Shell large (34-101 mm). slender: color
pattern ol numerous thin to verv thin d nl\cr spiral bands
crossed by thin axial lines on rosv-grav background: ob-
solete crenulation on outer lip: apemne \\1(]e hroader
than lip thickness when measured veutrally; ventral cal-
lus reduced to obsolete wash.

Deseription: Shell Targe (34-101 mm), smooth, elon-
g.ltc(l narrowlv abovate (l(nﬂth awidth ratio 1.51-1.96, 3
= 1.83, s = 0.0946, n = 25), with about 5 whorls. Color
pattern composced of numerous thin to very thin darker
spital hands crossed by thin, mostly pale or accasionally
darker axial lines on rosy grav bac karonnd (usually fading
into pml\lsh tan with tnne I musenn spe Umuls‘ Axial
lines are apparenthy associated with incremental growth
lines. Spire immersed and covered by a vitreons callus,
sometimes visible, rarely partlv covered by lip insertion,
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which imparts flattened to depressed shape to posterior
end of shell. Protoconch darker than early teleoconch
whorls. usually completely: covered Dby vitreous callus.
Outer lip thickened internally. with distinct external var-
ix, thinner toward extremities, with an obscure, flat-
tened. beveled area in anterior direction, and often
abruptly thinned in anterior direction, labial denticula-
tion usually reduced to obscure undulations. at most pre-
sent as obsolete denticles. Varix groove generally filled
forming wide, rounded. or flattened shelf. Outer lip

white. externally darkening to orangish-brown. especiallv

on varix groove adjacent to body whorl. Aperture wide,
broader than lip thickness measured ventrallv. curving in
posterior direction, broadest in anterior direction. Ap-
erture internalh: brown, becoming white toward lip. Pa-
retal wall convex with thin ventral callus wash. Posterior
callus nearly obsolete. Left antero-ventral callus extends
from anterior end of varix to level of third plication in
gradual curve toward columella, resembling a fasciole.
Columella slightly concave, plications slender to some-
what heavv. First and second columellar plications sep-
arate to fused distallv, subequal in size. Third plication
is subequal in size to first and second plications. with
fourth plication subequal to slightly weaker and confined
to aperture. Space between plications hcreases in pos-
terior direction. with fourth plication remote (i.e., dis-
tauce between third and fourth plication distinctly great-
er than distance between second and third). Third and
fourth plications gradually narrowing distallv.

Material examined: Tipes of Marginclla cuvicri De-
shaves, 1653, MNHN unumbered. Bahia, Brazil: 1B-
UFR] 1540, off Salvador, Bahia State. Brazil. 5-10 m.
B. Linhares col: IBUFR] $471, off Sahador, Bihia

State. Brazil. 5-10 m. B. Linhares col.: NIZUSP 547, off

Salvador, Bahia: MZUSP 15686, Mar Grande, ltaparica,
Bahia State, Brazil, G. Mav. col.. MZUSP 27267, oft Sal-
vador, Balia State, Brazil.

Geographic range: Endemic to Bahia State, Brazil
(figure 13).

Remarks:  Bullata bullata is most similar, in size and
color pattern, to B. matthewsi, but they differ in back-
ground color, spire form, callus structure. aperture
width, and labial denticulation. In addition. their geo-
graphical ranges are widely disjunct (fignre 13),

See remarks under B. guerrinii and B. analuciac. and
kev for comparison with B. bullata

Bullata bullata differs from B. largillicri and B lila-
cina in size, shell shape. color pattern, structure of ven-
tral callus. aperture width, and columellar structure.

Apparent spire, vellowish coloration and siraller size
in original illustration of Marginclla cuvieri Deshaves,
1853 seemed to indicate that this species was @ senior
SVIIONVIN of B matthewsi But in examining tvpes, it be-
came clear that thev were smaller discolored B bullata.
two of them with atvpicall apparent spires (hut covered
with callus). The broad medial white hand showi in the
original illustration was due to shell deterioration. This

“variety” was later discussed by Sowerby (1546: 401, sp.
104: pl. 77, figure 1590 who did not mention Deshaves's
work.

Bullata largillieri (Kiener, 15411
‘Figures 4, 9. 12)

Marginella largillieri Kiener. 1541, 43—, pl. 11, fig. 3. Ho-
lotype not found, types were formerly deposited in Rouen
Museum, but are now missing (P Bouchet, personal comn-
munication, 1995). Tipe locality: Bahia, Brazi} "haie de
Bahia™ Kiener, 1S41: 43, most probably Todos os Santos
Ba’\"I: Catlow and Reeve, 1543: 292; Reeve, 1560: 32;
Recve, 1564, pl. VT fig. 22 a. by Redfield, 1570: 240 Tom-
lin, 1917, 275 Dance, 1976: 195 unnumbered ficure.

Marginella Targillicri —Sowerby, 1546: 402, pl. Ixwiii, figs.
175179, 150: Pactel, 1593: 31.

Marginella largillierti. —Petit. 1551, 52; Weinkaufl, 1579, 44,
pl. S, figs. 2. 3: Rios and Oleiro, 1965: 17, Oliveira et al..
1951 271

Marginella (Nolutella) largillicri —Adams and Adams. 1553
192: Kobelt, 1575, 72, pl. 27 fig. 9.

Marginella ovunt Reeve, 1564: sp. S9. pl. XVII1, fig. S9a. b
Redfield. 1570 247: Weinkaufl, 1579: 65, pl. 12, figs. 6.
7. Paetel, 155S: 195

Marginella angillierti —Paetel. 1969: 3S.

Closia largilleri —Jousseaume, 1575: 253,

Closia paros Jousscaume, 1873 235 inomen novam lor Mar-
ginella ovum Reeve. 1565); Tomlin, 1917: 257,

Marginella (Closia! largillierti —Trvon. 1552: 47, pl. 12, figs.
7778

Marginella argilliorti —Paetel, 1555: 194

Marginella (Closia) largillieri. —Morretes, 1949: 104

Closia largillicri —Rios. 1970. 114, pl. 40: Rios. 1975 117, pl.
33. fig. 308, Wagner and Abbott. 1975: 22005,

Closia largillerc —Olweira et al, 1972: 14,

Persicula (Closia) largillicri —Rios. 1953 122, pl. 42 fig. 542

Persicula largilliori —Leal. 1990, 171 399, 417.

Marginella sp. 65.—Lipe. 1991: 2. pl. 1, fig. 12,

Bullata largillieri —Lipe, 1991: 2. pl. 1. fig. 3: Rosenberg, 1996
[gopher://erato.acnatseiorg: TO/0RTS16546-15169:45-
wasp/text/waspgoplevt].

Closia largillierti —Bozzeti. 1992: 10,

Bullata largillierti —Rios. 1994 147, pl. 45, fig. 639

Diagnosis: Shell heavy, obovate to broadlv obovate:
color pattern of small. irregular cream spots arranged in
axial rows. superimposed on light chiocolate-brown back-
around; spire completely immersed. covered by poste-
rior kabial insertion and posterior purivt;ll callus: labial
denticulation sharp and distinct: ventral callus heavy,
continuons: ;1p<4rtur<- narrow: first and second p]i(*utit)n
distally fused. forming very strong plication ridge.

Deseription:  Shell of medinm size (14-29 mm m
length. heay. obovate to hroadly obovate dength:width
ratio 1.39-1.67. 5 = 1.361. s = 0.0595. n = 25). Color
pattern of small. irregular cream spots arranged inaxial
rows. on light chocolate-brown hackgronnd. crossed by
1-3 indistinet darker spiral bands (1 near sntare. 1 at
mid-section of body whorl, and I near anterior end. this
latter sometimes absent). Spotting somewhat to distinet-
Iv rednced on dark spiral bands. Spire completely in-
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mersed. partially to completel covered by posterior la-
bial insertion and posterior parictal callits. Protoconch
not visible. Outer lip hieavily thickened internally, with
distinet, heavy external varix, thicker medially and thin-
ner toward extremities, especially in p()st(-n(n direction,
with indistinet, Hattened, beveled area in anterior direc-
tion. labial denticnlation sharp and distinet, composed of
approximatel 24-36 denticles, varix groove excavated.
Outer lip white, exterally evenly (ol()rc(] a creamy
brownish-orange, onh: very slmhtl\ darker in varix
groove ad]acent to body whorl. Apcrture BATTOW, nar-
rower than lip thickness measured ventrally. Aperture
internally pale-brown. Parietal wall convex withi contin-
uons heavy ventral callus, thickening toward aperture,
abruptly (]nmmshmtr atong collabral lme just outside ap-
erture, forming i A" pl mar surface tangential to
whorl. Callus extending to columella, next to distal ends
of third and fourth plications. Posterior callus in fully
adult shells forming rounded mound separated from
posterior lip insertion by distinct gap. Left antero-ventral
callus extending from anterior end of varix to level of
fourth ph(ah()n. with distinet furrow between second
and third plications and producing a somewhat rounded
continuation of varix. Columella concave, plications
leavy. First plication much weaker than second. distallv
fused, effectively forming 1 very strong plication ridge,
separated from panetd] callus Iy distinct groove. Third
plication is slightly stronger than fourth, T slightly
emerging from apertire. Space hetween pli(-;lti(ms in-
creases in posterior direction, fourth phcation not re-
mote. Third and fourth plications abruptly truncated and
expanded distallv, where thev meet parietal callus.

Material examined: IBUFR] $909. Rio do Fogo
Beach, Rio Grande do Norte State, Brazil, L. Couto col
MNR]J 5440, off Boipeba, Bahia State. Brazil; MNR]
HSL 4150, Barra Beach, Sabvador, Bahia State, Brazil
PNC 939, off Salvador, Bahia State, Brazil, B. Linhares
col.; GAC M2215, IBUFR] 1469, off Itabapoana, Espir-
ito Santo State, Brazil.

Geographic range:  Rio Grunde do Norte State to
northern coast of Rio de Janeiro State, Brazil (figure 13).

Remarks:  See remarks nnder B guerrinii, B, analu-
ciae, and B. bullata, and kev for a comparison with B
largillieri.

Bu[[(ltu largillieri is readily distinguished from B. ll-
acina and B. nmtt[u awsi by its distinetive color pattern,
different columellar pll(.ltl()nx and its more obovate
shape

A jivenile specimen examined (IBUFR] 1469) shows
second ;ii( ation strongly angled toward aned fused with
the first, hut plications are u)n]pmatne]\ thin and sharp,
and not vet heavily thickencd. This jvenile shell has no
external varix but it appears that it was Just beginning to
thicken the lip inside the aperture. Lip is thin, "’rd(]ll.l”\
beveled, and \\1911 a sharp edge. whicli is verv arrowh:
opaque white externallv. There is no trace of paric tal
callus.

Marginella ovum Reeve, 1565, renamed Closia paros
Jonsscamne, 1875, seems to represent B. largillieri. giv-
en mentions in the original description of its * umous]\
swollen” second colmmellar plication, immersed spire,
narrow aperture, and denticulated lip.

Bullata lilacina (Sowerby. 1546)
(Figure 5)

Marginclla lilacinag Sowerbv, 1546: 402, phL Ixxviii. figs.
176—177. Holotype, BAM(NH) 1550.9.18.2, type locality
unknown; Petit, 18510 55; Reeve, 1563, pl. xiv: Re «dfield,
1870: 240; Weinkauff, 1879: 46, pL 4. figs. 3. 9: Paetel.
1858: 194 Matthews and Rios. 1967: 72: Kempt and Mat-
thews, 196S: 93; Matthews and Kempf, 1970: 5; Matthews
and Matthews, 1979, 71 Abbott and Dance. 1956; 234,
unnumbered figure.,

Marginella (Volutella) lilacina. —Adams and Adams. 1553: 192.

\Imauulla ((lmmlhlarum —Trvon, 1882: 47, pl. 12, fig, S0.

\Iarmm Hla Nolvarina) lilacina —\lorretu 1949. 105,

Closia lilacing.—]Jonsseaume, 1575: 255 Rios, 1970: 114, pL.
40; Rios, 1975, t1s, pl. 35, fig. 5().‘); Waaner and Abbott,
197S: 22008 Bozzetti, 1992; 10,

Persicula lilacina —Oliveira et al | 19S1: 270

Persicula (Closia) lilacina.—Rios. 1953 121, pl. 42, fig. 53:
Mello and Perrier, 1956: 1'3'3

Bullata lilacina —Lipe, 1991: 2. pL. 1. fig. 1. Rios, 1994. 147, pl.
45, fig. 640: Rosenberg. 1996, [gopher//erato.acnatsci.
org: TO/ORS16945-1517292-/ wasp/ textavaspgoph.cvt].

Diagnosis:  Shell broadly obovate: color pattern of 2
pale-rose bands on rosy- “brown background. outer lip
white, externally pale- to dark-lilac: outer lip with dis-
tinct, Hattened, beveled area in anterior direction.
abrupthy thinning in anterior direction forming siphonal
“autter™: first plication somewhat higher in ventral pro-

file.

Deseription:  Shell of medinm size (19-33 mm in
length). broadh obovate (lengthawidth ratio 1.39-1.59,
1.533_ s = 0.0573. n = 25). Color pattern of 2 ])dl(‘
rose medial spiral bands, and nimerons. thin darker in-
distinet spiral lnes, crossed by thin, mostly pale or oc-
casionalh darker wxial lines on rosy- brown’ background.
Spiral lines absent on medial splml bands, usu: 1”\ fading
in collection specimens. Axial lines appdrent]\ .1\\0(1&(0(]
with incremental growth lines. Spire immersed. mostly
covered by callus, partiallv covered by posterior lip in-
sertion and posterior parietal callis, "Protoconch com-
pletely covered to barel visible, dark. Outer ]1[) heavily
thickencd internally, narrowing rather abruptly in ante-
rior direction and in posterior direction, with distinct.
flattened, heveled area in anterior direction: .llmlpt an-
tenm thinning of lip effectively forming siphonal “gat-
ter” (hest scen in apical view). Labial (]ennull ation (]1\-
tinet, fine to coarse, composed of approximately 20 den-
ticles. Varix distinet. heavy, varix groove (leepl\ excavat-
ed. Outer lip white, e\tcnm]l\ pale- to dark-likac.
orangish-brown in varix groove J(l]d(t’llf to bodv whorl.
\pmtm(- narrow to moderatel narrow. narrower than
lip thickness when measured \t]llrd”_\. broadest at level
of plications. narrowing in anterior direction. Apertiure
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internnl]y lilac with lilac stain at anterior end. Parietal
wall convex with continnous, maderately Lieavy ventral
callus. thickening toward aperture. thinning along indis-
tinct collubral line just ontside aperture. reaching fourtls
plication, usually indistinctly transversely undulated. ex-
tending to columella as a wash. Posterior callus in fully
adult shells forming verv low, raunded mound barely
separated from posterior lip insertion by indistinct gap.

Left antero-ventral callus extending from anterior end of

varix to level of third plication as heavy wash. somewhat
resembling indistinet fasciole, with lilae coloration, and
slight furrow between second and third plications. Col-
umella slightly concave, plications heavy. First and sec-
ond columellar plications completely separate, subequal
in size, and slighth' stronger than third and fourth. first
somewhat higher in ventral profile (best seen in lateral
view). Third plication is subequal in size to fourth. both
slighth emerging from aperture. Space between plica-
tions increasing in posterior direction, with fourth pli-
cation not remote. Third and fourth plications truncated
and slightly expanded distally.

Material examined: AMNIL 194277, off Fortaleza,
Ceard State, Brazil: MNR] 4175, Poco Beach. Paraiba
State, Brazil: MNRJ HSL 4176, Camocim, Ceard State,
Brazil: PMC 476, off Fortaleza, Ceard State, Brazil; 1B-
UFR] 8924, olf Rio do Fogo. Rio Grande do Norte
State, Brazil, 5-6 m. 041997 N1ZUSP 16339, off For-
taleza. Ceard State. Brazil: MZUSP 29716, off Fortaleza,
Ceard State, P. Montouchet col.. ex-pisce ;\nz;rl:i(‘htlz.{/.s'
cryptocentrus (Valenciennes. 1837).

Geographic vange:  Amapii State to Ceard State, Atol
das Rocas, Brazil (figure 13).

Remarks:  Although B, lilacinag has been reported
from coast of Bahia (Rios. 1994). all specimens eollected
in Bahia that we observed, were in fact bleached B lar-
aillicri, a species easily recognizable by its columellar
structure.

The color pattern of B. lilacina in most preserved
shells seems to consist of only 2 wide whitish bands. The
examination {resh-collected shells (IBUFRJ S924) ye-
vealed thin and numerons spiral and axial lines. which
apparenthy fade with passing of time.

Bullata lilacina diflers from B matthewsi in the spire
form. and structure of parietal callus and colnmella. For
comparison with other species. see previons remarks and
kev.

Bullata matthewsi (van Mol and Tursch, 1967
(Fignre 6)

Marginella (Prunum) matthewsi van Mol and Turseh. 1967
196-197, fig. 1. holotype: Stanford Univeraty Paleo-Type
Collection 9536, type locality: ofl Fortaleza, Ceard State.
Brazil. 36 m. cex-pisce Amphichtys cryptocentrus Valen-
ciennes, 1537).

Marginella matthewsi.—Matthews and Rios, 1967 72 Kempt
and Matthews, 196S: 93: Matthews. 1965 245: Abhott and

Dance 1956, 235 mmnumbered fignre: Matthews and
Matthews, 1979 71
Prunum matthowsi —Wagner aud Abbott. 1975, 22000
Budlata matthewsi - Rios 19700 1130 pl. 40 Rios, 1975 117,
pl. 33, fig. 507 Rios, 1955 1210 pl 120 fig. 535, Rios. 1990
9. nmmmbered figure, Lipe, 1991: 2, plo 1 fig. 4 Bozzett,
1994 540 fig. I Rios, 1994 147, plo 45, [ig 635 Rosen-
berg, 1996, [gopher:erato.acnatsei.org: TO'OR 1S 17292
ISTTH96- wasp/ testawvaspgopluest |,
Diagnosis:  Shell moderately Targe: color pattern of
numerous thin to ven thin tawny- to brownish-orange
spiral bands crossed by nunierous axial lines on pale-
orange hackground: spire \]ighll_\ hut (listinrtl} appearent:
outer lip in anterior direction with verv distinet, flat-
tened. broadened. heveled area and distinet anterior
trongh or siphonal “gutter™ parietal wall with continn-
ous. thin but distinet. ventral callus; first colnmellar pli-
cation distinetly Targer and thicker than other 3.

Description:  Shell moderately large (39-33 mm in
length), obovate (lengthowidth ratio 1.65-1.710 3 =
1651, s = 0.0211. n = 7). with 1.5-5 whorls. Color
pattern of mumerous thin to very thin tawny- to browu-
ish-orange spiral bands crossed by thin, mostly pale or
occasionally darker axial lines on pale-orange back-
around. Two medial spiral bands of less dense coloration
present. Axial lines apparently associated with incremen-
tal growth lines. Spire distinctly apparent, extremely low.
dome-like. partiallv covered by posterior lip insertion
and to a limited extent by posterior parietal callus. Pro-
toconch mamillated, completely visible. Onter lp thick-
ened internallv. with distinet external varix. rather
abruptly narrowed in posterior direction. with very dis-
tinct, Hattened. broadened. beveled area in anterior di-
rection: abruptly thinning in anterior direction. effec-
tively forniing a distinet trongh or siphonal “gutter™ (hest
seen in apical view). labial denticulation indistinct to dis-
tinct. fine to coarse. composed of approximately 27-30
denticles: varix groove distmetly excavated. Outer lip
white. externallv pale orange-cream. darkening to a pale
brownishi-orange in varix groove adjacent to body whorl.
Aperture wide, broader than Tip thickness measnred ven-
tr;\]]}', cuning in posterior direction. broadest in anterior
direction. Aperture internally nearly white. darker band-
ing showing throngh very faintly. Parietal wall conves.
with thin. ut distinet and continnous ventral callus,
forming very indistinet collabral ridge just inside aper-
ture. extending to colnmella as a wash. Second indistinet
collabral callus ridge present further inside aperture and
abruptly ending just posterior to fourth plication, leaving
distinet gap between them. Profile of collabral ridge
even with the tops of the plications. Posterior callus in
fully adult shells forming indistinet. Tow, rounded mound
])nr;‘]y separated from posterior lip insertion by in(]i\'tin(it
gap. and contining in short are toward aperture. Left
antero-ventral callns extending from anterior end of var-
ix to Tevel of third plication as heavy deposit somewhat
resemnbling indistinet fasciole. with somewhat distinct
firrow between second and third p]iv;lli(ms. Colimella
nearly straight. plications strong. First columellar plica
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tion distinctly larger and thicker than other three, dis-
tinetly raised in ventral profile (best seen in lateral view),
broadened, flattened. and abruptly merging with ante-
rior edge. First and second columellar p])(‘dt]ODS com-
p]ete]\ separate. Posterior three plications subequal in
size, all emerging from aperture to progressively greater
extent in anterior direction. Space between phcatJons
subequal, with fourth plication not remote. Posterior
three plications gradually narrowing distally.

Material examined: Paratype, AMNH 134492, off
Mucuripe, Ceard State, Brazil; PMC 939, off Fortaleza,
Ceara State. Brazil; IBUFR] 8925, off Fortaleza, Ceara
State. Brazil; GAC M1325, off Fortaleza, Ceara State,
Brazil: GAC M2704, off Fortaleza. Ceard State, Brazil:
MZUSP 27308, off Fortaleza. Ceard State.

Geographic range: Maranhio State to Rio Grande
do Norte State, and Fernando de Noronha Island (figure
13).

Remarks:  Bullata matthewsi has a distinctly apparent
spire, similar to that of B guerrinii but they dilfer in
spire height, color pattemn, color patter. For comparison
with congeneric species see specific remarks above and
dichotomic key.

PHYLOGENY AND BIOGEOGRAPHY

Preliminany results of a cladistic analysis of the genus
Bullata, using conchological characters, are 1c-ported
further analvsis using dndtomlm] data is intended and
will he pubhshe(] at the earliest opportunity.

In this analysis, 22 conchological cliaracters with a to-
tal of 53 states were used (Appendl\) Character polar-
ization was done through outgroup comparison method
(Maddison e al., 1954). The type species of Prunum
Herrwannsen, 1850 [P prunun (Gmelin, 1791)] was se-
lected since this genus was proposed as the sister group
to Bullata by Coovert and Coovert (1995: 92). The clad-
ogram was caleulated using Tree Gardener 2.2 software
(Ramos, [998) whicl is |ummll'\ a graphic mterface for
Hennigh6 (Farris, 1958).

A single most parsimonions tree (fignre 14) was ob-
tained (length = 37, CI = S1. Rl = 69). The monophvly
of Bullata inade 1) is sustained by 7 svnapororphies.
Node 2, containing all species Bullata except B. bullata,
is sustained by 2 s\mpom()lplnes (presence of posterior
callns mound. partially thickened ventral callns, spotted
color pattern). Node 3 is sustained by 6 svnapomorphies
wvery thick external lip. distinct labial dentienlation, bev-
eled area on external lip. narrow aperture, furrow on
anterior callus. fourth plication not remaote). Node 3
gives origin to 2 branches, one with B, matthewsi and
B. lz/nrznu as terminal species, the other with B. largil-
lieri and B. guerrinii. Node 4 is defined by the presence
of siphonal gutter. ventral callus u)mpl(t( Qv thickened.
Larger first [)l](dtl()ll, and reversion of color pattern to
\\}l]tf’ sp()ts on a brown backgronnd. Node 5 is sustained
by the labial coloration that extends hevond the varix

Northern
Distribulion

Eastern
Distribution

[l = non-homoplastic
synspomorphy

@ = ingroup convergence
/parallelism

[J3=resersion

1 = node

~

Figure 14. Single most parsimonious phyvlogenetic tree ob-
tained from (lel\tl(‘ analysis of species of Bullata based on
shell characters. Prunum prunum (Marginellidae) is the out-
group. See Appendix 1.

aroove, small first plication and an enlarged second phi-
cation fused with first one.

Our teeling hefore the analvses was that B. bullata and
B. matthewsi would group as sister taxa, due to similar-
ities i size and color pattern. But the several sinapo-
morphies of nodes 2, 3, and 5, not shared by B. bullata,
grouped B. mallh(’u si as sister ﬁpec]es ol B lilacina.

The character optimization used in colour pattern (21)
is onlv one of two equally parsimonious interpretations.
Another possibility would be that the spotted pattern ap-
peared as a parallelism between B. analuciac and node 4

Coovert (19586¢) proposed that the direct mode of (]e-
\'(Alopm(*nt within a beunthic egye capsnle p]esent in the
Marginellidae would greatly e U dispersal abili-
ties ol its species. confining the distribution of species
to a single zoogeographic province and many with even
narrower distributions within these provinces. Scheltema
(1989) found that there is significant relationship be-
tween the lack of pl;mkt()nic larvae and distribution
range. The distribution of the species of Bullata confirms
these statements,with the very narrow distribition rang-
es of B. bullata, B. analuciac, and B. guerrinit and the
relatively wider. but still confined to parts of the Brazil-
ian coast, distributions of B. largillicri, B. lilacina, and
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B. matthewsi. 1Towever. some capabilities for non-lanval

dispersal might be present. most probably by rafting of

egg capsules and juveniles (Scheltema, 1989: Leal and
Bouchet, 1991), since these three last species were able
to colonize, respectively the Vitoria Seamount (Leal,
1990), and Atol das Rocas and Fermando de Noronha
Archipelago (Matthews and Kempf, 1970). All of these
localities are separated from the continental shielt by
depths greater than 2000 m, with Atol das Rocas and
Fernando de Noronha, separated by distances greater
than 300 km.

The geographic distribution of the genus along the
Brazilian coast (figure 13) suggests two major patterns
of distribution, with a slight overlap due to the extensive
ranges of B. largillicri and B lilacina: a northemn species
aroup, comprising B. matthcwsi and B lilacina: and a
eastern species gronp, comprising B. bullata. B. analu-
ciae, B. largillicvi and B. guerrinii. The resulting clado-
gram is congruent, to a certain extent, with these geo-
araphic groups. The northern gronp corresponds to
node 5. The eastern group is paraphyletic and consists
of node 4 plus B. analuciac and B. bullata

These patterns appear to follow two major oceano-
graphic current patterns present along the Brazilian
coast: the northern group. associated with the Guyvana
current and the eastern group, associated with the Brazil
current. It is possible that the divergent currents along
with intracapsular mode of development may Lave con-
tributed to isolate northern and eastern popnlations, fa-
cilitating speciation events.

Kev to species of Bullata:

Ja. Shell with distinct cream spots on caramel- or
dark-brown background and with faint spiral

Pl SEEEEEEETSEeee . . 2
1h. Shell facking cream spots, color pattern of few
tomany bands ......... ...l 1

2a. First and second cohimellar plications complete-
Iv separate, subequal in size: parietal callus re-
stricted to posterior end. not forming collabral
ridge: aperture much broader than lip thickness:
fourth plication remote (i.e. distance between
third and fourth plication distinctly greater than
distance between second and third): lip lacking
denticulation, moderately thickened ......
................. Bullata analuciac new species
2b. Second colmmellar plication greatly enlarged.
fused with first: parietal callns moderate  to
heavy, forming weak to distinct collabral ridge:
tourth plication not remate ... B
3a. Spire completely immersed, usually covered by
posterior labial insertion: aperture narrower than
lip thickness, only slightly broader in anterior di-
rection: parietal and other ventral callus white or
nearly so: lip greatly thickened; third and fourth
plications distinctly truncate and expanded at
distal ends . .... Bullata largillieri (Kiener, 18:41)
3b. Spire not immersed. slightly apparent. proto-

conch exposed: aperture as broad or broader
than lip thickness medially. distinctively hroader
in anterior direction: parietal and other ventral
callusing brown-tinged: lip moderately thick-
ened: third and fourth plications gradually nar-
rowing distally, Bullata guervinii new species
da. Shell smaller, 19-33 mm in length: color rasv-
brown with 2 distinct light pink, broad bands: lip
strongh denticulate: aperture narrower than lip
thickness: third and fourth plications distinctly
truncate at distal ends: lip strongh denticulate,
greatly thickened: color pattern ot 1 or 2 broad
spiral color bands ©.ooooooo oo oo
............... Bullata lilacina (Sowerby, 1546
dh. Shell farger. 34-9S mnm in length: color gravish-
to orange-brown, without distinet broad spiral
bands. with numerous distinet thin lines of vary-
ing thickness: lip at most weakly denticnlate; ap-
erture much broader than lip thickness: third
and fourth plications gradually narrowing distal-
1)', t*n(}mg in shzn‘p p()ints: color pattern of nu-
merons, siall spiral bands ..o oo 5
5a. Lip weakly crenulated. with a flattened. broad-
ened area in anterior direction, {i)llllillg a weak
siphonal “gutter™ spire slighth but distinctly ap-
parent: first plication much stronger than other
plications and distinctly higher in profile; fourth
plication not remote, distance between third and
fourth at most onlv slightly greater than distance
hetween second and third ... .. ... .. ..
... Bullata matthewsi (van Mol and Tursch. 1967
5h. Lip at most fainthy crenulated. Tacking flattened
area in anterior direction: anterior 2 cohimellar
plications subequal in size: spire immersed, apex
Hattened to depressed. usually covered: first pli-
cation as strong as or weaker than other phica-
tions, not higher in profile: fourth plication re-
mote ... .. Bullata bullata (Bom, 1775)
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Appendix 1. Character list and table.

Character 1: Spire shape, nonadditive, 4 steps, C1 = 75, RI = 0

[0]—Apparent, conic, very low: [H—Apparent dome-like: [2]—Involute {lat: [3]—Involute, sunk.
Character 2: Posterior labial insertion. nonadditive, 3 steps, C1 = 66, R1 = 0

[0]—on body whorl: [1]—posterior to body whorl; [2}—covering apex.

Churacter 3: Varix, nonadditive, 1 step, CT = 100, Rl = 100

[0]—narrow; [1]—wide.

Character 4 Lip thickness, 1 step, CI = 100, Rl = 100

[0]—thick: [1]—very thick;

Character 5: Labial denticulation, nonadditive, 2 steps, CI = 100, RT = 100

[0]—absent; [1]—crenulated; [2]—distinct;

Character 6: Labial coloration, nonadditive, 2 steps, C1 = 100, RT = 100

[0]—restrict to varix groove: [1]—extending ventrally: [2] — 3 colors:

Character 7: Anterior beveled area on external lip, i step, CI = 100. RI = 100

[0]—absent; [1]—present:

Character 5: Siphonal gutter, I step, Cl
[0]—absent: [1]—present:

Character 9: Aperture width, 1 step, CI
[0] > [1]—narrow:;

Character 10: Ventral callus, 1 step, C1 = 100, R1 = 100
[0]—absent: [1]—present very sinuous:

Character 11: Callus thickness, additive, 3 steps, CI = 66, RI = 0
[0]—thin: [1]—thick locallv; [2]—thick all over:

Character 12: Posterior callus mound, 1 step, CI = 100, Rl = 100
[0]—absent; [1]—present:

Character 13: Anterior callus, 1 step, C1 = 100, R1 = 100
[0]—simple: [1]—fasciole like:

100, R1 100

I

100, RI = 100

Character 14: Furrow on anterior callus between second and third plications, T step, CI = 100, RI =

[0]—absent; [1]—present:

Character 13: first plication size, nonadditive, 2 steps, CI = 100, RI = 100
[0]—subequal; [1]—small: [2]—lurge;

Cliaracter 16: first plication in ventral profile, 1 step, CI = 100, RI = 100
[0]—normal; [1]—raised

Character 17: second pll(dtiOIL 1 step, CI = 100, RI = 100
[0]—subequal: [T]—larger fused with first;

Character 15: fourth plication, I step, C1 = 100, RI = 100

[0]—remote; [1]—not remote:

Character 19: False fifth plieation. 1 step, CI = 100, BRI = 100
[0]—present: [T]—absent:

Character 200 Shape ol distal end of plications, 2 steps. CI = 50, Rl = 0
[0]—thin evenly: [1—tmneate:

Character 210 Color pattern, nonadditive, 4 steps, CI = 50, Rl = 0

[0]—few wide bands: [1]—many thin wide bands crossed by axial lines; [2]—spotted on wide bands:

Cliaracter 22: Size, 2 steps, Cl = 50. Rl = 100,
[0]—small to medium: [1]—large;

100




